Austria, Croatia, Hungary, Italy and Slovenia differ not only in level of average gross wage but also in the overall taxation of wages. While Croatia, Hungary and Slovenia tax the average gross wage less than Italy and Austria, a comparison of gross wages that are in absolute values close to the average gross wages of Italy and Austria or higher shows the reverse, i.e. it reveals a considerably higher taxation in the former three countries.
personal income tax and social security contribution rates for a range of countries with special emphasis on the highest rates of personal income tax (KPMG, 2011), while IBFD publishes an overall review of taxes in the European countries (IBFD, 2010) . A broad range of tax information is also available from National Ministries of Finance and Tax administration websites. Our analysis follows the work of Grulja (2011) , which is based on the OECD methodology regarding the definitions of wages, the taxes included and the tax wedge. It also covers Croatia, even though it is not an OECD member 4 .We calculate taxes for the average gross wage in each country (as does the OECD) and in addition, we calculate country-specific taxes for a common set of annual gross wages (below, gross wages) equal in absolute terms and ranging from EUR 10,000 to EUR 100,000. The results are presented for a single employee without children or other dependent family members.
In order to facilitate a comparison with the OECD results, the base year for calculation is 2010. One should thus be aware that in the turbulent times of the current financial crisis some of our calculated figures might change when the latest parameters of a country's specific tax systems are taken into account. The fact is that nowadays countries frequently adjust their tax systems. However, we believe that such changes are not so extensive as to overturn our findings, which are that Croatia, Hungary and Slovenia tax their average gross wages less than Austria and Italy and in addition, their average gross wages are also considerably lower in absolute terms compared to Italy and Austria. Yet when we compare the overall taxation of gross wages that in absolute values are close to the average gross wages of Italy and Austria, the order is reversed as they are taxed considerably higher in Croatia, Hungary and Slovenia, implying that the tax systems of these three countries are competitive at the level of relatively low gross wages (in absolute terms). From the policy point of view, our conclusions suggest that these three countries are caught in an inherent Catch-22, as their strategic goals are to achieve international competitiveness and the average level of EU development, while their tax systems do not boost their international competitiveness in the segment of individuals with high gross wages, whom we believe to represent the spearhead of innovations, knowledge and productivity.
The structure of the paper is as follows. Section 2 includes the methodology and assumptions used in the calculation of taxes and an overview of the tax parameters. Section 3 presents the taxation of wages by countries. Section 4 provides a comparison of taxation among countries, while the last section concludes.
METHODOLOGY AND ASSUMPTIONS
As already noted, our analysis is based on the OECD methodology regarding the definitions of wages, the taxes included and the tax wedge. The OECD definition of average worker has been broadened from average manual production worker (ISIC Sector D) to average worker (ISIC Sectors C to K), including both manual and non-manual workers 5 . As a general rule, all remunerations paid out to the workers are taken into account including the payment of overtime work and different supplements paid in money, while capital incomes (interests, dividends and capital gains) and fringe benefits are not included (OECD, 2011). Table 1 includes the list of general assumptions applied to all five countries. Country-specific details are presented further on in the text. The taxes are calculated on the assumption of a single adult person without children or other dependent family members, who is receiving a wage (income from employment) as his/her sole income source. Besides the average gross wage, which differs from one country to another, a common set of gross wages ranging between EUR 10,000 and EUR 100,000 is taken into consideration. Among the taxes, apart from personal income tax (PIT), the employer's and employee's social security contributions (SSC) and other compulsory contributions and taxes are taken into account. PIT includes central (national) personal 5 Average gross wages used in the paper are taken from the OECD (OECD, 2011) and thus differ from "usual" average gross wages, calculated by national statistical offices. Since Croatia is not an OECD member, its average gross wage is calculated according to the OECD definition, by the methodology of Tomić and Grdović Gnip (2011), using data from Državni zavod za statistiku (2012). income tax as well as personal income taxes levied by sub-central levels of government. Labour costs are defined as the employer's SSC (and other employer contributions and taxes) added to the gross wage of an employee. Other costs connected with employment, e.g. travelto-work allowance are not included. The tax wedge is defined as the difference between the labour costs of the employer and the corresponding net take-home pay of the employee. In the subsequent text, the tax wedge is calculated by expressing overall taxes as a percentage of labour costs.
Labour costs might be a better common denominator for international comparisons but due to the SSC ceiling and progressive PIT systems it would be very difficult to start calculations from the top (i.e. from labour costs) downwards. Gross wages as common denominator are thus more user friendly and they are also used by the OECD. Furthermore we used the OECD results as a benchmark to verify the correctness of our calculations.
The employee's effective tax rate (ETR) is defined as the overall taxes paid by the employee divided by the gross wage. The employer's ETR comprises of overall taxes paid by the employer divided by the gross wage and the overall ETR stands for overall taxes paid by the employer as well as the employee divided by the gross wage.
Common characteristics of all countries regarding the taxation of wages are: − a progressive national PIT tax schedule 6 ; − the application of tax relief in the form of tax allowances and/or tax credits; and − the taxation of gross wages with the employers and employees SSC:
o the basis for SSC is the gross wage; o the employees' SSC always include pension contributions; and o the employers' SSC always include healthcare contributions.
On the other hand, tax systems vary from country to country in several respects, for example in the number and types of tax relief, the number and width of the PIT schedule brackets, the levels of PIT marginal tax rates across the schedule brackets, the numbers and types of SSC, as well as the rates and definitions of their bases. The main characteristics of these countryspecific tax parameters are presented in Table 2 . As Table 2 shows, there are substantial differences among the countries regarding the overall rate of SSC and the highest marginal PIT rate. However, the effective taxation also depends on the system of tax reliefs and other details of the tax schedules, i.e. how quickly the highest marginal PIT rate is reached. Another important element is the SSC ceiling, Slovenia being the only country not to have one.
TAXATION OF WAGES BY COUNTRIES
Tables 3 -7 illustrate the taxation of different levels of gross wage for all five countries. First, the average gross wages according to the OECD methodology are presented, revealing differences from one country to another. They are followed by five other levels of gross wage, equal for all five countries: EUR 10,000, EUR 20,000, EUR 30,000, EUR 40,000, EUR 50,000, and EUR 100,000.
Taxation of wages in Slovenia
The Slovenian taxation system reveals a high level of progressivity as a consequence of its progressive PIT schedule and proportional SSC. The combination of both results is the high taxation of higher gross wages (5 th and 6 th wage levels) compared to lower wage levels. This is evident from all the results. The tax wedge at a gross wage of EUR 100,000 is thus 21.6 percentage points or 61.4% higher than the tax wedge at a gross wage of EUR 10,000. The low taxation of an employee in wage level 2 is mostly a consequence of a high general tax allowance for low income taxpayers, which results in a low amount of PIT. The reason for the relatively high taxation of employees is, beside the high rate of their SSC, the low threshold for the highest marginal PIT rate (15,058 EUR). As a result, wage levels including the 4 th and above are all subject to the highest marginal PIT rate.
Slovenia is the only country without a ceiling for SSC and therefore the PIT progressivity is not mitigated by a decline in the average tax rate of SSC at a higher wage levels. Table 4 reveals a higher employer's ETR, compared to the level of taxes imposed on employees up to 5 th wage level in Italy. The specific feature of Italy is a progressive system of employers' SSC rates. Gross wages up to EUR 42,364 are subject to 9.49% employee's SSC, whereas gross wages above EUR 42,364 and below the ceiling of EUR 92,147 are subject to 10.49% employee's SSC. On the other hand, employer's SSC rate remains constant (32.08%) up to the ceiling. The effect of the relatively high ceiling (EUR 92,147) is negligible at the wage levels shown in Table 4 , clearly reflected in employer's ETR that is constant up to the 6 th wage level, where it finally declines by a mere 2.5 percentage points. The effect of the ceiling would significantly influence the effective tax rates at wage levels higher than those presented.
Taxation of wages in Italy

Taxation of wages in Austria
An Austrian characteristic is the zero-rate first PIT bracket up to the tax base of EUR 11,000 which results in relatively modest overall taxation of low wage levels. On the other hand, the ceiling for SSC set at EUR 49,320 reduces the taxation of higher gross wages in spite of the 50% marginal PIT rate that applies above the tax base of EUR 60,000.
In Austria, a special PIT taxation is used for separate or irregular payments (such as the 13 th and 14 th monthly wages) in an amount up to one-sixth of annual regular payments. The first 620 EUR of those irregular amounts are tax free at the annual level, while the rest is taxed with a flat tax rate of 6% (OECD, 2011). Following the OECD methodology, all gross wages from Table 5 include a share which corresponds to the 13 th and 14 th monthly wage and which is taxed according to this special rule. As a consequence, PIT in Table 5 is a combination of progressive PIT according to schedule and flat 6% tax. The effect of the ceiling is revealed by employer's ETR, which is 10.7 percentage points lower at wage level 6 than at wage level 5. Employee's ETR on the other hand does not show a drop due to the ceiling, since the effect of progressive PIT prevails. In general, Austria is characterised by high labour costs and high net wages (a combination of relatively low taxation of the employee and high taxation of the employer).
Taxation of wages in Hungary
Hungary applies a relatively high taxation of low-wage levels from the employee's point of view. The employee's ETR for low wages is the highest among all the countries under scrutiny. At higher wage levels the employee's ETR is no longer the highest due to the upper amount for employee's pension insurance contributions and the modest (32%) highest PIT marginal tax rate, which is applied to the tax base above EUR 18,150. On the other hand, employer's SSC are not subject to any ceiling. Even though the employer's taxation records low levels, gross wages in Hungary remain the most heavily taxed for all wage levels above the Hungarian average gross wage.
Taxation of wages in Croatia
In Croatia, the SSC ceiling applies only to the employee's pension insurance contributions and is set relatively high at EUR 76,207, so that it influences only employees with the highest wage level, mitigating the progressivity of the PIT rates. In addition to the progressive national and proportional sub-central PIT, in 2010 Croatia also temporarily applied a progressive crisis tax levied on net wages, which increases the overall taxation in Table 7 . An additional characteristic of Croatia is the relatively high employee's taxes (employee's SSC and PIT) compared to the employer's taxes (employer's SSC). At the 6 th wage level, the employer's taxes thus represent one third of employee's taxes. Overall, Croatia reveals a relatively high taxation of employees (especially at high wage levels), a relatively low taxation of employers and a high overall tax wedge, which is generally only exceeded by the tax wedge in Hungary.
COMPARISON OF TAXATION AMONG THE COUNTRIES
In the subsequent comparison, the PIT for Croatia includes the crisis tax. For Austria and Hungary, payroll tax and other employer's contributions are included among the employer's SSC. The results from Tables 3-7 are summarised in Table 8 and Figure 1 . As Table 8 and Figure 1 reveal, the average gross wage in 2010 is the most heavily taxed in Austria, where the overall tax wedge represents 47.8% of labour costs and the least in Croatia, where the tax wedge is 40.6% of labour costs. The structure of the tax wedge reveals the relative importance of particular taxes. Employer's SSC represent the biggest share of labour costs in Italy (24.3%), but only 13.9% in Slovenia. Employee's SSC are 19.0% of labour costs and thus the highest is Slovenia while on the other hand they represent just 7.2% of labour costs in Italy. At 15.4%, the PIT is the highest in Italy and the lowest in Croatia, where it represents 8.8% of labour costs. The comparison of equal (in absolute terms) gross wages (wage levels 2-6) reveals that the highest tax wedge at all levels is in Hungary, generally followed by Croatia, Slovenia, Italy and Austria. In all the countries, the size of the tax wedge increases with the wage level. The only exception is Austria, where the size of the tax wedge for the last wage level drops by 2.7 percentage points compared to the previous wage level, due to the regressive effect of the SSC ceiling. Overall, the lowest tax wedge is found in Austria (with the exception of wage level 5, where the lowest tax wedge is seen in Italy). The tax wedge in Croatia is lower than the tax wedge in Hungary, while it is higher than in Slovenia. Slovenia is thus ranked in the middle of countries under consideration. In Table 9 and Figure 2 , we further present labour costs and net wages at different levels of gross wages. Table 9 and Figure 2 reveal that the relative amounts of labour costs and net wages follow the relative sizes of gross wages. The initial differences in the absolute size of average gross wages among the countries outweigh any re-ranking that might have been caused by differences in the tax systems. Regarding labour costs based on the average gross wage, it is no surprise that they are the highest in Austria, followed by Italy, Slovenia, Croatia and Hungary. 
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The comparison of absolute levels of labour costs based on equal (in absolute terms) gross wages (wage levels 2-6) reveals that the highest level of labour costs is in Italy, followed by Austria, Hungary, Croatia and Slovenia. The only exception is the sixth wage level, where labour costs in Hungary exceed those in Austria. The high labour costs in Italy are a consequence of high employee taxation and a high threshold for the SSC ceiling. In spite of having the highest labour costs, Italy reveals the highest net wage only in the second and fifth wage levels leaving the "leadership" in the remaining three to Austria. In general the taxation of employees is the most favourable in Austria, as reflected in the highest shares of net wage in gross wage at most wage levels -especially in the highest. Slovenian employers face the lowest labour costs at all wage levels, whereas Slovenian net wages are ranked in the middle of the distribution for almost all wage levels. Hungary is characterised by relatively high employee taxation which results in relatively low net wages.
CONCLUSION
In this paper, a comparison of the taxation of gross wages for Austria, Croatia, Hungary, Italy and Slovenia based on OECD methodology is presented. Results are given for the average gross wage as well as for a set of equal (in absolute terms) gross wages ranging between EUR 10,000 and EUR 100,000. Taxes taken into account include the central (national) PIT and the PIT levied by sub-central levels of government, employer's and employee's SSC and other compulsory contributions and taxes levied on gross wages. Based on the country-specific tax systems from 2010, labour costs are defined as the costs for the employer added to the gross wage of an employee. The tax wedge is defined as the difference between the labour costs of the employer and the corresponding net take-home pay of the employee. It is calculated by expressing overall taxes as a percentage of labour costs.
Since these five countries differ substantially in their GDP per capita, it is no surprise that the average gross wage levels also differ in a ratio of 1:4.5, being the highest in Austria and the lowest in Hungary, with the ranking of net wages following that of gross wages.
The average gross wage in 2010 is the most heavily taxed in Austria, where the overall tax wedge represents 47.8% of labour costs and the least in Croatia with a tax wedge of 40.6%, while annual labour costs based on the average gross wage are the highest in Austria and the lowest in Hungary.
The comparison of equal (in absolute terms) gross wages (gross wages ranging between EUR 10,000 and EUR 100,000) reveal that the highest tax wedge for all levels is in Hungary, generally followed by Croatia, Slovenia, Italy and Austria. In all the countries, the size of the tax wedge increases in general with the wage level. The lowest tax wedge is generally revealed in Austria, which shows the lowest taxation of employees with PIT and a relatively low taxation via the employee's SSC. The tax wedge in Croatia is lower than the tax wedge in Hungary, while it is higher than in Slovenia. Slovenia is thus ranked in the middle of the countries under consideration.
Overall, the results show that Croatia, Hungary and Slovenia have lower taxation of their average gross wages compared to Austria and Italy and in addition their average gross wages are also considerably lower in absolute terms than in Italy and Austria. From this point of view, these three countries are attractive by virtue of their average gross wages being substantially below the average gross wages in Austria and Italy. On the other hand, when we compare the taxation of gross wages, which in absolute terms are close to or above the average gross wages of Italy and Austria, the order is reversed -they are taxed considerably higher in Croatia, Hungary and Slovenia, implying that these three countries are unattractive for highly paid employees from the point of view of taxation. In this respect, Croatia, Hungary and Slovenia cannot compete with Austria and Italy.
